Context: Medication errors are the most common types of medical errors in hospitals and leading cause of morbidity and mortality among patients. Aims: The aim of the present study was to assess the knowledge of healthcare professionals about medication errors in hospitals. Settings and Design: A self-administered questionnaire was distributed to randomly selected healthcare professionals in eight hospitals in Madinah, Saudi Arabia. Subjects and Methods: An 18-item survey was designed and comprised questions on demographic data, knowledge of medication errors, availability of reporting systems in hospitals, attitudes toward error reporting, causes of medication errors. Statistical Analysis Used: Data were analyzed with Statistical Package for the Social Sciences software Version 17. Results: A total of 323 of healthcare professionals completed the questionnaire with 64.6% response rate of 138 (42.72%) physicians, 34 (10.53%) pharmacists, and 151 (46.75%) nurses. A majority of the participants had a good knowledge about medication errors concept and their dangers on patients. Only 68.7% of them were aware of reporting systems in hospitals. Healthcare professionals revealed that there was no clear mechanism available for reporting of errors in most hospitals. Prescribing (46.5%) and administration (29%) errors were the main causes of errors. The most frequently encountered medication errors were anti-hypertensives, antidiabetics, antibiotics, digoxin, and insulin. Conclusions: This study revealed differences in the awareness among healthcare professionals toward medication errors in hospitals. The poor knowledge about medication errors emphasized the urgent necessity to adopt appropriate measures to raise awareness about medication errors in Saudi hospitals.
Introduction
Medication errors are the most common medical errors and under-reported in all countries, particularly in developing countries. [1] [2] [3] Medication errors may account up to one-third of all medical errors in hospital, and it can lead to adverse outcomes such as increased mortality rates, increased length of hospital stay, and high medical expenses. [4, 5] Medication errors can cause serious harm to patients in several settings, particularly hospitals. [5, 6] Medication errors are defined as "any preventable event that may cause or lead to an inappropriate medication use or patient harm while in the control of the healthcare professional, patient, or consumer." [7] Morimoto et al. [8] described medication errors as errors in drug ordering, transcribing, dispensing, administering, or monitoring. The National Patient Safety Agency revealed that medication errors in all care settings in the UK occurred in each stage of the medication treatment process, with 16% in prescribing, 18% in dispensing, and 50% in administration of drugs. [9] In all healthcare systems, medication errors are under-reported. [10] [11] [12] [13] This under-reporting occurs in all medication use process stages: Prescribing, dispensing, and administration. [14] Under-reporting of medication errors is associated with gaps in the knowledge and wrong attitude of healthcare professionals. Other factors of under-reporting of medication errors include miscommunication, blame culture, fear of punishment, potential termination from job, and failure to comply with general policies. [15] In a country like Saudi Arabia with multicultural background and high employment of foreign healthcare professionals in institutional and noninstitutional health sectors, the problem of medications errors and patient safety is of a great concern. It is important to evaluate their knowledge about the occurring of medication errors and reporting systems in all healthcare sectors. Alsulami et al. [16] reported that the poor knowledge of medicines was a contributory factor in both doctors (prescribers) and nurses (administering drugs) in Middle Eastern countries and indicated that educational programs for prescribers and nurses were needed to avoid drug errors and to improve patient safety. A qualitative study of challenges to medication safety in Saudi Arabia revealed that major factors contributing to reduce medication safety problems were continuous education for healthcare professionals, development of a culture that encourages medication errors reporting, use of technology proven to decrease medication errors, and promotion and implementation of national patient safety initiatives. [17] Medical allegations usually occur from mistakes made by healthcare professionals physicians, pharmacists, and nurses. [18, 19] Analyzing of malpractice claims may be used to prevent future lawsuits and improve the awareness of healthcare professionals. [20] Das et al. [21] reported that medication errors can result in malpractice claims in 13-25% of cases which occur due to mistakes and slips of action and lapses of memory. However, there is a considerable increase in awareness about the issues related to drug safety globally. In addition, the increased awareness among population regarding health matters results in increasing trends of medical practice litigations. Still, there is a lack of knowledge and incorrect perception among healthcare providers toward medication errors in healthcare institutions. Tobaiqy and Stewart [22] found that 35 respondents out of 61 participants reported observing 51 errors, and these errors caused patient harm in 14 instances in Saudi Arabia. Of the key barriers to reporting were lack of awareness of the reporting policy, workload, and time constraints associated with reporting and unavailability of the reporting form. The aim of the present study was to assess the awareness of healthcare professionals toward medication errors and assessment of the existence of reporting systems in hospitals at Al-Madinah Al-Munwwarah, Saudi Arabia.
Subjects and Methods
Study design and development of questionnaire The study was approved by the Ethical Committee of Taibah University. The study was conducted from January 2013 to June 2013 on healthcare professionals (physicians, pharmacists, and nurses) at eight hospitals at Al-Madinah Al-Munwwarah, Saudi Arabia. A cross-sectional questionnaire was designed based on literature review, and a sample of questionnaire was tested randomly among healthcare professionals for reliability and validity, and the final questionnaire was employed for the study. The questionnaire comprised 18 questions including demographic data, knowledge of medication errors, availability of reporting systems in hospitals, knowledge of national reporting system, attitudes toward error reporting, and causes of common medication errors.
Healthcare professional's participants
The healthcare professionals (n = 500) in hospitals were provided with a copy of the questionnaire after explanation of the objectives of the study and requested to complete the questionnaire face to face. Healthcare professional's categories involved in the study were physicians, pharmacists, and nurses. A total of 323 out of 500 healthcare professionals participated in the study; 177 interviewers who did not return or submitted incomplete questionnaire were excluded from the study.
Statistical analysis
Complete questionnaires were collected from all participants to evaluate the response of the interviewers. Data were analyzed with Statistical Package for the Social Sciences (SPSS) software Version 17 (SPSS, Inc., Chicago, Ill, USA). Descriptive statistics were used to assess healthcare professionals' response as mean and percent (%) of the participants. Incompleted questionnaires were excluded from the study.
Results
Demographic characteristics of healthcare professionals A total of 323 healthcare professionals participated in the study, with a response rate of 64.6%. About 177 participants who did not return or submitted incomplete questionnaire were excluded from the study. The demographic data of the healthcare professionals' participants are shown in Table 1 . The categories of healthcare professionals were 138 (42.72%) physicians, 34 (10.53%) pharmacists, and 151 (46.75%) nurses.
Knowledge of healthcare professionals about medication errors
When we assessed the knowledge of the healthcare professionals about the medication error term, we noted that 74.6% of them have heard the term [ Figure 1a ]. In 31.3% indicated that their hospitals had reporting systems and 8.7% of healthcare professionals were knowledgeable of the existence of reporting systems in hospitals [ Figure 2 ]. The majority of healthcare professionals were unaware of the methods of how to report the errors in hospitals. The graphical representation of the knowledge of the different healthcare professionals' categories about medication errors in hospitals is shown in Figure 3 . It shows poorer knowledge among all categories. Among 138 physicians, 73.91% had poor knowledge of the existing reporting systems in hospitals. Among 34 pharmacists, 64.71% had poor knowledge and among 151 nurses, 64.90% were found to have poor knowledge. This poor knowledge of healthcare professionals which constitutes a very high ratio, need to be addressed at those hospitals.
Attitudes of healthcare professionals to submit error reports in hospitals
With regard to the attitudes of healthcare professionals to submit error reports in hospitals, about 47.37% of healthcare professionals were willing to submit error reports to hospital authorities [ Figure 4 ]. The response among different categories of healthcare professionals in hospitals to submit error reports were 47.8% physicians, 76.5% pharmacists, and 40.4% nurses [ Figure 5 ]. All the respondents agreed that they have a professional obligation and moral responsibility to report medication errors to authorities. As there was no distinct reporting system in hospitals, they stated that they did not know which medical staff/hospital authority was responsible for reporting errors in hospitals.
Causes of medication errors and common classes of drugs involved in medication errors
When the respondents were asked about the types of medication errors, the participants reported that most errors were caused in the prescribing and administration stages during the medication use process [ Figure 6 ]. The proportion of medication errors was 46.5% at prescribing stage, 14% at dispensing stage, 10.5% at transcribing stage, and 29% at administration stage. The most frequently mentioned drug classes associated with medication errors were antihypertensives, antidiabetics, cardiovascular drugs, antibiotics, digoxin, and insulin.
Views of healthcare professionals of prevention of medication errors in hospitals
The most frequently mentioned suggestion among healthcare professionals for the prevention of medication errors was addition, among the healthcare professionals, 65% were able to define medication errors correctly and acknowledged the dangers of medication errors on patient safety and healthcare systems. We have also analyzed the knowledge of healthcare professionals about the importance of medication errors in clinical practice; we found that 55.11% of the participants considered medication errors as an extremely important problem to address it in hospitals, 20.11% as important, and 19.20% were neutral [ Figure 1b ]. About 5.57% of the participants thought that medication errors were not an important issue.
Knowledge of healthcare professionals about medication error reporting system in hospitals
When healthcare professionals were asked about the availability of reporting system in their hospitals, only 
Discussion
The prevalence of medication errors is high even in developed countries, despite the management of medication use process using a computerized system and robotic dispensing facilities, print-out prescriptions, hospital formularies, and specialized clinical pharmacists. However, in Saudi Arabia, it is still a long way to deal with medication errors; for example, all prescriptions are still written by physicians with error-prone abbreviations and symbols, lack of good reporting systems, and a shortage of healthcare professionals. In our study, of the 500 questionnaires distributed, the response was 323 (64.6%), comprising 42.72% for physicians, 10.53% for pharmacists, and 46.75% for nurses. The present study showed a basic knowledge among healthcare professionals about the fundamentals of medication errors, but only 31.3% of the participants acknowledged that the medication errors reporting system is in place in hospitals. Of 323 healthcare professionals, to report errors and introduce effective continuous medical education. Other suggestions for preventing errors were reporting mistakes, training programs and workshops, errors (29%) were the most frequently encountered types of medication errors in hospitals. Lesar et al. [34] stated that errors in prescribing can result from the incorrect selection of medications, wrong dose, wrong strength, wrong frequency, incorrect route of administration, inadequate instruction for use of a medication, and wrong dosage form. Furthermore, the common medication classes involved in the medication errors in our study as reported by surveyed healthcare professionals were antihypertensives, antidiabetics, cardiovascular drugs, antibiotics, digoxin, and insulin.
Conclusions
In conclusion, the present study showed that despite the awareness of healthcare professionals of the fundamentals of medication errors and their dangers on patient safety but they were unaware of the mechanics of reporting of medication errors and understand the need for the activation of reporting system in hospitals. Our findings emphasized the need for continuous education and training of healthcare professionals about medication errors and reporting errors. Our data also provide the policy makers with information for design and re-enforcement plans and educational initiatives for raising awareness among healthcare professionals toward medication errors reporting practices in hospitals. The safety practice of medications in hospitals implies that standard policies and reporting systems should be in place to foster the awareness of healthcare professionals toward medication errors and develop culture of errors reporting in hospitals. about 47.37% reported errors in hospitals, but 52.63% were pointless of how and where to report errors.
We have previously demonstrated a poor knowledge and awareness of pharmacovigilance and adverse drug reactions (ADRs) reporting practice among healthcare professionals in hospitals. [23] The possible reason for the poor knowledge about error reporting systems could be due to the presence of many of the healthcare professionals of foreign nationalities who possibly did not have active pharmacovigilance reporting systems in their countries. It is clear that the major barriers for healthcare providers from not reporting medication errors were a lack of knowledge and unfamiliarity with the reporting systems and fear of reporting errors. Aljadhey et al. [24] reported that the core medication safety practices were not implemented in many Saudi Arabia hospitals and an effort is needed at the national level to increase the adoption of such practices. Only 30% of the 78 hospitals surveyed had a medication safety committee, and 9% of hospitals had a medication safety officer. Medication errors were also under-reported in a tertiary teaching hospital in Riyadh, Saudia Arabia. [25] Medication errors were reported predominantly at the prescribing stage of the medication process, and the most common types of errors were prescribing (44%) and improper dose/quantity (31%).
The main reasons for under-reporting of medication errors in our study were poor knowledge on reporting mechanisms and availability and/or accessibility of reporting systems. In agreement with these findings, several studies from different countries including UK, France, Netherland, Italy, Sweden, and others reported that there was poor knowledge of reporting systems among practitioners, and they did not know about the existence of pharmacovigilance center in hospitals. [26] [27] [28] [29] [30] In the European Union, many healthcare professionals did not know how to report an ADR. [31] Furthermore, about 40% of the respondents were not aware of the existence of the national reporting system in Malaysia, [32] and 71% of the healthcare professionals did not have knowledge of the reporting procedure in China. [33] It is noted that the majority of healthcare professionals were not obliged to report medication errors in their healthcare institutions. Therefore, healthcare professionals should consider reporting of medication errors as an obligation and should be aware of the existing reporting mechanisms. Our study has revealed that many measures should be taken to curb medication errors in hospitals; such as effective communication and collaboration among healthcare professionals, development of culture of reporting errors, continuous education, frequent training workshops, and documentation of medication errors. The adoption of responsibility and nonallegation culture of medication errors reporting in hospitals could lead to the reduction of medication errors.
Medication errors can occur at any stage of the medication use process from the initial prescribing stage of a drug to its administration. The healthcare professionals revealed that prescribing errors (46.5%) and administration
